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The present invention retors fo an fldicating 
apparatus, for instance f6r measuring tempera- 
tures, especiaHy high temperatures, which appa.- 
ratus includes a hollow member having a capfl- 
lary opening adapted fo be passed by a gas 
stream. .More generally the apparatus may be 
used to indicate the density of a gas passing such 
a capillary .opening, and in measuring tempera- 
tures, the density of the gas introduced through 
the capillary will be dependent on the tempera- 
tnre fo which the hollow member is exposed. 
Instruments for measuring the temperature 
and based on the above principle are previous]y 
known and in such instruments a gas, generally 
air, is by means of a suction pump caused to pass 
one or more capfllary openings. The gas pres- 
sure belote one single capillary opening or the 
difference in pressure between two such open- 
ings witl be directiy dependent on the tempera- 
ture and by measuring this pressure or difference 
in pressure the temperature may be determined. 
As from a loractical point of view the capillary 
openings cannot be made as small as is desired, 
the .pressure variations are not great and there- 
foe especjally sensitive pressure measuring in- 
struments are required, such instruments being 
delicate, difIicult to handte and expensive. The 
small variations in pressure thus obtained may 
furhermore hardly be used for regulating pur- 
poses. In such cases where two capillary open- 
ings are used the one is subjected fo the tempera- 
ture to be measured and the other is at room 
temperature. This latter shouid hot vary if the 
measurement is to be reliable but a constant room 
temperature is difficult to maintain. 
The apparatus according to the invention 
makes it possible t0 measure as well as to regu- 
late the t_emperature exactly and comprises in 
combination a hollow member having a capillary 
inlet adapted fo be passed by a gas flow, a com- 
pressor pump connected to said member by a 
conduit, an inlet passage for liquid on the suc- 
tion side of the compressor, said gas conduit end- 
ing into the liquid passage to introduçe there/m 
a mixture of gas and liquid, the pressure in the 
gas conduit determining and regulating the voi- 
sines of liquid and gas passing the compressor, 
a restrieted ourlet for gas and liquid ïrom the 
pessm-e side of the compressor, a conduit ïrom 
said pressure side communicating with an instru- 
ment indicatng the pressure, said inlet for liquid 
on the suction side of the compressor being di- 
mensioned to compensate for a varying viscosity 
Of the liquid by causing a frictional resistance 
accommodated to the resistance in he restTicted 
outiet fr0m the pressure side. 

A supposition for a reliable operation o the 
appartus according to the invention is tha .the 
compressor pump works at a constant speed, i. 
a constant number of revolutions, such a 
5 stant speed being in turn dependent on a con- 
stant number of periods of the electric current. 
However, sma!l fiuctuaOions offert occur in this 
number of periods, and therefore the invention 
also comprises a device vehich compensatees such 
10 variations in the speed of the pump. /Iea.ns may 
for instance be proviàed to let pas.s the liquid to 
the suction side of the pipe against the action 
of a cent¢ffugal force, the magnitude of which 
being in direct proportion to the rotation speed 
15 of the c0mpressor pump. 
In the following the device-according .to the 
invention wfll be described more in detail .with 
reference to the attached drawings, which, show 
a suitable embodiment. 
2O In the drawings: 
Fig. 1 shows a view of the apparatus mainly 
in section. 
Fig. 2 shows, seen from above, a gear wheel 
pmp acting .as compressor, and 
25 Fig. 3 shows a section along the line 
in Fig. 1 through another detail described in the 
following. 
A feeling member to be oEeïted into a medium 
or a room, the temperature of which is f be 
measured, is shown fo the left in Fig. 1 and con- 
30 sists of  tubular casing 10, closed atone end 
and provded with a threadd portion adaptd o 
be tbxeade..d into a wall or he like. At the oher 
end the oesing  is in communication with 
atmosphere or another gas by mesas of an Jnlet 
35 $. Another .tbe 2 concentrically inserted in 
he easing H} bas a capitlary opening 8 at:its:inner 
end. Af its outer end said tube .|2 is bi menus 
of a conduit 8 connected to an indicating deice 
hereinafter described .and which constitutes the 
0 min part of the invention. The fe!ing mena- 
ber, af least in principle, is previonsly knon 
per se, and funcions _n snch a way hat :the gas 
sucked in the pace be£en the tbes H} .and 
is heaed t.o the temperature oï the med£um 
5 side the .eeling member and £heeby tïais.gas will 
bave ifs density more or less changed. The gas 
passing the condui_t $ bas already regained rom 
temperture and as t'ho compressor pmp is con- 
s£antly sucking .an exact volume there wtll be a 
50 varying -_pressure fall in fhe capfllary openig 
and -hereby fhe gas sucked by the compressor wfll 
geta higher or lower pressure. 
Furtheïmore £he appaTatus shown _n Fig. 1 
conains an electric mofer -$ having an elongaoEed 
55 vertïcat drivng shuft :.. Af fhe 10wer end of fhis 



3 
shaft there is fixed a gear 3 forming part of a 
gear wheel pump or compressor (Fig. 2) of the 
type having a constant pump volume. The pump 
is submerged in a liquid, preferably oil, which 
partly fills a surrounding container 4. 
The driven gear wheel 25 of the compressor 
is connected to a rotor 27 placed below the gear 
and in spaced relation surrounded by a separate 
cylindrical casing 28. This rotor 27 is thus caused 
to rotate at the saine speed as the gear wheel 25 
(see also Fg. 3). The space 5 between the rotor 
27 and the casing 28 is in communication with 
the surrounding container 4 by means of an inlet 
tube 5 through which liqutd is sucked. Fans or 
blades 25 are flxed af the periphery of the rotor 
27 and touch or sweep the inner wall of the 
cylindrtcal casing 28 so that the liquid ring in the 
space 5 is withdrawn af the saine speed as the 
speed of the rotor. Said rotor bas also radially 
and preferably diametrically arranged channels 7 
whlch are connected to a channel 13 via an axial 
bore 29 through the rotor 27 and the gear wheel 
25. Said channel 13 leads to the suction side 
of the compressor, the conduit 8 from the feel- 
ing member also entering the boring 29 and end- 
ing af the center of the rotor where the channels 
7 meet. Thus a mixture of liquid and gas enters 
af the suction side of the compressor. 
The pressure side of the compressor is con- 
nected to a conduit 14 which transmits varia- 
tions in the pressure to a manometer 17. A 
branch 15 communicates with the conduit 14 by 
means of a restricted opening 15 and serves to 
discharge the mixture of liquid and gas back int9 
the container. Another gear wheel pump 21 is 
located in the cap 20 of the container 4 and is 
also driven by the motor I in that one of its 
gear wheels is flxed to the motor shaft. This 
pump sucks gas from the closed space 9 above 
the liquid in the container 4 through a suction 
pipe 22 and blows out the gas through an ex- 
haust pipe 23. 
The gas sucked by the pump 21 from the space 
19 is replaced by gas which is sucked through 
a vertically adjustable pipe 24 which ends below 
the liquid surface 18. 
The apparatus works as follows: The pump 3, 
25 partly sucks liquid through the tube 5 and 
partly gas through the conduit 8. If the volume 
of the compressor is constant and the speed of 
rotation of the compressor is also constant the 
sure of the volumes of liquid and gas is always 
constant. The mixture of liquid and gas re- 
turns to the container 4 through the restricted 
opening 15, the resistance within the saine vary- 
ing with changing proportions between gas and 
liqutd in the mixture. The more gas the easier 
may the mixture flow through the restricted 
opening, so that the pressure in the conduit 14 
wfll be lower. At a diminished proportion of gas 
in the mixture the pressure will be correspond- 
ingly higher. The amount of gas in the mixture 
ts determined by the temperaturc in the feeling 
member 10 at the capillary opening 9. As very 
small amounts of gas are here in question the 
pressure loss in the conduit 8 is substantially 
negligible and may be overlooked. 
On accourir of the change in density of the 
gas at different temperatures, the pressure fall 
in the caPillary opening 9 is dependent on the 
temperature. If therefore, the temperature in- 
creases then the pressure fall (the resistance) in 
the capillary opening 9 will increase, thereby re- 
sulting in a lower pressure af the mouth of the 
conduit 8 in the rotor. Hereby the amount of 

4 
liquid sucked in is increased and at the saine time 
the amount of gas is reduced. The liquid mix- 
ture will contain less gas and the pressure in the 
conduit 14 after the pump will consequently 
5 crease and the manometer i 7 will show a higher 
value corresponding to the new temperature. At 
falling temperature around the tube 10, the pres- 
sure fall in the capillary opening is diminished 
so that the gas pressure on the suction side of 
i0 the pump wfll increase somewhat. The amount 
of liquid is then reduced correspondingly, re- 
sulting in a lower pressure in the conduit 30 and 
a lower reading on the manometer 17. Preferably 
the manometer is graded directly in degrees of 
15 temperature. 
If bas been proved that variations in tempera- 
ture in the container 4 considerably reduce the 
exactness of the aPparatus described. The gas 
sucked through the suction conduit 8 is, however, 
20 as already mentioned, cooled belote its entrance 
and furthermore its volume is so insigniflcant 
compared to the size of the apparatus that it does 
not cause any considerable changes in tempera- 
ture. On the other hand it cannot be overlooked 
5 that the liquid attains different temperatures and 
viscosities as the surrounding temperature varies 
from rime to time. Upon changes in the vis- 
cosity of the liquid, the friction resistance in the 
suction tube 5 is changed so that the mixture 
..3 of liquid and gas passing the compressor gets 
more or less rich in liquid. By a suitable 
mensioning of the length and width of the suction 
tube 5 it bas been round possible, according to the 
invention, to achieve the effect that for instance 
5 at increased viscosity, the resistance in the suc- 
tion tube is increased so much that the pro- 
portion of liquid in the mixture is reduced in an 
extent such that the changed proportion com- 
pensates the higher viscosity of the liqutd when 
. the liquid flows out through the restricted open- 
ing 5. In other words the resistance in the 
tube 5 must be adjusted in relation to the out- 
flow resistance in the opening 15. In this con- 
nection if is hot possible to indicate any numerical 
 '_5 values since the dimensions of the tube 5 as well as 
the opening I may vary considerably as fo their 
construction and as to the ratio therebetween. 
The variations in motor speed bave such an 
influence that an increased speed wfll cause too 
5o high a reading on the measuring instrument and 
vice versa. This is based on the fact that the 
caPacity of the compressor pump increases and 
decreases with the speed and that thereby a 
higher or lower pressure is required to cause the 
5 mixture of gas and liquid to pass the restricted 
opening 15 in the pressure conduit 14. This will 
be compensated in that the liquid on the suction 
side, belote the mouth of the gas conduit 8, bas 
to pass the space 5 containing the rotating liquid 
 ring. In order that the liquid may enter the 
space G, the pressure caused by the centrifugal 
force rnust thus be overcorne. If, therefore, the 
speed of the compressor is increased the cen- 
trifugal force of the liquid in the space * will 
5 also increase .and the resistance against its in- 
flow is correspondingly increased. The pressure 
af the mouth of the conduit 8 then sinks a little 
so that the amount of gas is increased at the 
saine time as the amount of liquid is decreased. 
fo The mixture of liquid and gas will be more rich 
in gas and will thus more easily pass the opening 
5 and the pressure will hot be increased al- 
though the speed of the compressor is higher. 
By a suitable dimensioning of the space $ it is 
75 thus possible to achieve that a change of the 



relaon :etween he mount of g nd tuid 
tub- shod mferab be nstant  an exact 
mung resul s .desired. f no ecll prc 
cons re tken ts stic preure will, how- 
ver, become dependent-on t-he 
conainr  which ]eve later may be ehanged 
mewhat wng o ]eakage etc. Aecordin 
other eae of he invention the flu 
the ]iuid levl in this respect bas been enirel, 
elad by arranging he pump  nd h 
pip  whch rk as toIlows: he càp X is 
closely hed te the contaer 
urne in  9 thus encased :is withdrawn through the 
suction conclut.22 of e RP 2, whereby such 
a negative pressure armes that g is sucked in 
îrom. the ouide £hrough the pe .. The 
negative pressure in he space 9 Wffi be de- 
pendent on the depth below the liquid surface 
st which the pipe 2 .ends. Th-us an elevation 
the q'oed level is compeated by a corespond- 
g lowerg oï the pressée above said surface 
and the static pressure prevailing af the iet of 
the suction tube  is only dependent on the 
distance H between the last mentioned iet and 
the discharge openg of the pipe 2, as indicated 
on the drawing. The device described may also 
be used for adjusting the measuring itrument. 
If the temperature around the feeling member 
 known the pipe 2 is raised or lowered te such 
position that the manometer  shows said 
known temperature. 
In this connsction there may also be mentioned 
another way te control the reading of the meas- 
uring instrument. For that purpose the feeling 
member will be held st the saine low temper- 
ature as the test of the apparatus (i. e. room 
temperate) and a scial nozzle is screwed on 
 the air intake . Te contre! the exactness 
of the dicating apparatus the nozzle is flxed te 
the iet   and the apparatus operated st nor- 
mal temperature. e let opening of this 
nozzle determines the ount of g supplied te 
the pump and the inlet is dimensoned se that 
con-esponds te a certain value on the gauge . 
H this value is net obtained the appatus is de- 
fective. If the apparatus is faultless the pointer 
on the nometer   will point af a certaoEn mark 
applied for such control. 
The invention is, of course, net limited te the 
use oï the feel member described above, but 
moire generally applicable in connection .with any 
such temperature sensitive members which pro- 
vide a gas pressure or a gas flow which 
pendent on the temperature te be measured. By 
coectg such a eeling member te e suction 
side of a compresser operating with a mture 
liquid and air considerable advantages 
gained. In the flrst place the result of the 
measurement wfll be more exact than what has 
earlier been possible when using such feeling 
members and in the second place if is possible ai 
the pressure side of the compresser te utilize the 
about 10,000 rimes amplified variations in pres- 
sure also for other purposes than dication 
mperatures. A preure change of 0.1 mm. 
water column st the capillary opening corre- 
sponds te a pressure change of 100 cm. war 
column in the pressure conduit  of a pump of 
proper capacity In the apparat. e conduit 
. may thus advantageously st the saine rime be 
coected te different indicating and regulating 
devices, and in addition te the manometer shown, 
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ït .may :also.:be ccnnected :te regiSterlng ur 
-instruments :er tu deviees regUlatlng :the rnper- 
:a'ture:t a certin.lesired:height etc. 
The apparatus described above :may aIso 
.5 used for other purposes rb'an inlicaing tëmper- 
 a.tures. If, for instance, the temperature:uround 
the feeling member is held constant, and a :gas 
having a constant temperature is .introdued 
t.hrough-the inlet ! f, the .apparatus wil 'indicte 
16 a 'varying .density of his gas, Such variations :be- 
ng causecl by Changes in the composition of-sid 
gas. Thus he apparatus according 'te the 
venton may .also be u'tilized te indicte :the :pro- 
prion of CO in air or waste gas, thproportir 
'15 oî'SO in gases at pflp mllls, 
I claire: 
t. An indicating appartus for measueln 
temperatures nd he like, cornprising a hSIlw 
member having a cpiIlary tnlet adpted t0 be 
2{} -passed by a gas flow, a compresser punp, a gas 
-condui-t connecting said pump te said mernber, 
said-compresser pump haVing a liquîd tf/ter t/be 
on the strction side thereof, said gas conduit end- 
ing in the liquid tube whereby a miXtare of.gas 
25 and tiquid is :pumped by said pump, he pressure 
in the gas conduit determinïng the volumes oI 
liquid and gas passing the compresser pump, a 
conduit connected te the pressure side of said 
compresser pump, a restricted ourlet for gas and 
,0 liquid connected into said conduit, a pressure in- 
dicating instrument communicating with said 
conduit Item said pressure side, the length and 
width of said liquid inlet on the suction side of 
said compresser pump being se dimensioned with 
: respect te one another as te compensate for a 
wrying viscosity oï the liquid by causing a ïric- 
tional resistance accommodated te the resistance 
in the restricted ourlet frein the pressure side. 
2. An indicating apparatus for measuring 
40 temperatures and the like, comprising a hollow 
member having a capillary inlet adapted te be 
passed by a gas flow, a rotatable compresser 
pump, a gas conduit connecting said pump te 
said member, said compresser purnp having a 
«5 liquid iet tube on the suction side thereof, a 
centrifugal pump connected te said inlet tube 
and adapted te compensate for variations in 
speed of rotation of the compresser pump and 
allowing the liquid te pass against the action of 
5o the centriïugal force, said gas Conduit ending in 
the liquid tube between the centrifugal pump and 
the compresser portion whereby a nixture of gas 
and liquid is pumped by the pump, the pressure 
in the gas conduit determining the volumes of 
55 liquid and gas passing the compresser pump, a 
conduit connected te the pressure side of said 
compression pump, a restricted ourlet for gas and 
liquid connectedinto said conduit, a pressure in- 
dicating instrument communiEating with said 
60 conduit frein said pressure side, the length and 
width of said liquid inlet on the suction side of 
said compresser pump being se dimensioned with 
respect te one another as te compensate for a 
varying viscosity of the liquid by causing a fric- 
65 tional resistance accommodated te the resistance 
in the restricted ourlet frein the pressure side. 
3. An indicating apparatus according te claire 
2 and including a EylindriEal casing forming a 
liquid inlet passage and adapted te hold a liquid 
70 and the centriïugal pump consists of a rotor pro- 
vided with fans and mounted te rotate within 
said casing st the saine speed as the compresser, 
a ring-shaped space being formed between the 
rotor and the casing, tubular liquid inlet means 
75 te said ring-shaped space frein said casing, liquid 
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introduced being caused to rotate within said 
space by said rotor, a radial channel through the 
rotor, and an axial channel through the rotor 
leading from said radial hannel fo the suction 
side of the compressor. 
4. An indicating apparatus for measuring 
temperatures and the like, comprising a hollow 
member having a capillary inlet adapted tobe 
passed by a gas flow, a closed container partly 
fllled with liquid, a rotatable compressor pump 
p]aced within the container, a conduit connect- 
ing said pump to said hollow member, an in]et 
tube for liquid from the container fo the suction 
side of the compressor pump, said gas conduit 
ending in the liquid inlet tube whereby a mixture 
of gas and liquid is pumped by said pump, the 
pressure in the gas conduit detmïnining the 
volumes of liquid and gas passing the com- 
pressor pump, a conduit connected to the pres- 
sure side of said pump, a restricted ourlet for 
gas and liquid connected into said conduit from 
the pressure side of the compressor and opening 
into said container, a pressure indicating instru- 
ment communicating with said conduit from said 
pressure side, a suction pump adapted to ex- 
haust gas from the upper part of the container, 
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a supplementary gas intake tube into said con- 
tainer ending below the liquid level of the 
container, the length and width of said liquid 
inlet on the suction side of said compressor pump 
5 being so dimensioned with respect to one another 
as fo compensate for a valTing viscosity of the 
liquid by causing a frictiona,1 resistance accom- 
modated to the resistance in the restrlcted out- 
let from the pressure side. 
10 5. An indicating apparatus according to claim 
4, in which the mouth of said supplementary gas 
intake tube to the container is adjustable as to 
its depth below the liquid level whereby pressure 
in said container above the liquid level therein 
15 can be varied by movement of said tube. 
KAlL TOISTEN KLLE. 
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